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Abstract: This paper describes measures which are being undertaken by EPBiH power
utility, largest public electricity utility in Bosnia and Herzegovina, to improve its energy
efficiency and keep on the track of the European targets outlined in the EU strategic
documents and laid down by new energy efficiency Directive 2012/27/EU. By
modernization its existing power plants performed in last 10 years, EPBiH improved net
efficiency and reduced its CO2 emission for 30% compared to 1990 levels. Plan till 2030 is
further increasing the net efficiency up to 40.2%. With introducing Energy Management
System, energy efficiency has been involved into all sectors of the company; from
coalmines, generation and distribution, to the energy supply, to comply the business model
with EU energy efficiency targets and legislation.
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1. INTRODUCTION
The energy challenge is one of the greatest tests faced by World today. Key decisions
have to be taken to reduce drastically CO2 emissions and fight climate change. The
European Council in 2007 adopted energy and climate change objectives for 2020
– to reduce GHG emissions by 20%, rising to 30% if the conditions are right, to
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increase the share of renewable energy to 20%, and to make a 20% improvement in
energy efficiency. EU 2020 energy strategy provides a solid and ambitious European
framework for energy policy based around five pillars of action. However, Europe’s
energy systems are adapting too slowly. There are still many barriers to open and
fair competition. The security of internal energy supplies is undermined by delays in
investments and technological progress. Currently, only 45% of European
electricity generation is based on low-carbon energy sources, mainly nuclear and
hydropower. Parts of the EU could lose more than a third of their generation
capacity by 2020 because of the limited life time of these installations. This means
replacing and expanding existing capacities, finding secure non-fossil fuel
alternatives, adapting networks to renewable energy sources and achieving a truly
integrated internal energy market. The European Council has also given a long-term
commitment to the decarbonisation path with a target for the EU and other
industrialized countries of 80 to 95% cuts in GHG emissions by 2050 (Energy
roadmap 2050). The European Commission set out in 2011 sectorial carbon
dioxide (CO2) reduction trajectories with a mid-term view on 2030 to steer the
decarbonisation of the economy on a manageable and cost-effective course. For the
power sector, a CO2 reduction range of between 54% and 68% was proposed by
2030 compared to 1990 levels. It was analyzed in details in Power Perspectives
2030, to response what is required between today and 2030 to remain on a pathway
to a decarbonised power sector by 2050.
2. ENERGY EFFICIENCY REQUIREMENTS FOR LARGE
POWER UTILITIES
Energy efficiency is the central objective both for energy 2020 and energy roadmap
2050 – it is a key factor in achieving long-term energy and climate goals. Efficiency,
including in electricity use, must become a profitable business in itself, leading to a
robust internal market for energy-saving techniques and practices and commercial
opportunities internationally. Special attention should be given to the sectors with
the largest potential to make energy efficiency gains. Beside the existing building
stock and transport sector, industry sector, and particularly power industry, is in the
focus. As set in EU strategic documents, as well as in new energy efficiency
Directive 2012/27/EU, the industry sector needs to incorporate energy efficiency
objectives and energy technology innovation into its business model. The ETS
contributes significantly to doing so for larger companies, but there is need for a
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wider use of other instruments, including energy audits and energy management
systems in smaller companies and supporting mechanisms for SMEs. Efficiency
benchmarking can indicate to companies where they stand in efficiency terms in
comparison with their competitors.
For power industry, energy efficiency in both production as well as distribution
should become an essential criterion for the authorization of generation capacities,
and efforts are needed to substantially increase the uptake of high-efficiency
cogeneration, district heating and cooling. Distribution and supply companies
(retailers) are required to secure documented energy savings among their customers,
using means such as third-party energy services, dedicated instruments such as
‘white certificates’, public benefit charges or equivalent and speeding up the
introduction of innovative tools such as ‘smart meters’ which should be consumer-
oriented and user-friendly so that they provide real benefits for consumers.
3. ENERGY EFFICIENCY IN EPBIH - CURRENT STATE,
PLANS AND MEASURES
3.1. Power system under consideration –EPBiH power utility
Bosnia and Herzegovina is a contractual party of Energy Community Treaty, with
set obligations in domain of Electricity, as well as Environment, Energy Efficiency
and RES. The EU acquis in domain of energy is being transposed into the national
legislative, that process is on-going. Among three public power utilities in Bosnia
and Herzegovina, JP Elektroprivreda BiH d.d.-Sarajevo (EP BiH) is the largest one,
both by the installed power capacity and by level of electricity and heat production.
Average annual 8 000 MWh of electricity is generated in two coal-based power
plants - TPP Tuzla (1x110 MW + 2x200 MW + 1x225 MW installed electrical
power) and TPP Kakanj (2x118 MW + 1x235 MW installed electrical power), in
three large hydro power plants – HPP Neretva (6x30 MW + 2x57 MW + 3x70
MW), with a participation of small HPP (sHPP) of 1% in the total power
generation. Both of the thermal power plants use domestic low-rank coal, with an
annual coal consumption of app. 6 500 000 t. The current power generation
capacity structure in favour of thermal power plants provides some grounds like
security and reliability of supply, but further penetration RES into generation
portfolio is necessarily in order to contribute to the long-term sustainable
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development plans of the company and to comply with the European targets for
increase of energy efficiency and reduction of GHG emissions. EPBiH supplies
electricity to near 750 000 its consumers in Bosnia and Herzegovina, via its
distribution network operated by EPBiH distribution company organized in five
regional distributive parts. Furthermore, EPBiH exports about 20% of electricity.
Annual production of heat energy, generated in cogeneration power units of TPP
Tuzla and TPP Kakanj, is app. 400 GWh. The heat energy for heating is supplied
over long-distance district heating systems to the consumers in the city of Tuzla and
city of Lukavac (from TPP Tuzla) and city of Kakanj (from TPP Kakanj). A part of
the heat energy (steam) is supplied from TPP Tuzla to the process industry in Tuzla
region.
3.2. Energy efficiency and CO2 emissions in EPBiH - current situation
In past ten years, by different measures that have being undertaken in generation
and distribution sectors of the company, energy efficiency in EP BiH is increased in
30% compared to the 1990 level. In generation sector, by appropriate measures like
decommissioning old power units (4x32 MW in TPP Kakanj and  2x32 MW in
TPP Tuzla) because of exausted life time and low efficiency of these installations, as
well as modernisations all other existing coal-based power units in period between
2002 and 2012, total net efficinecy of the power plants EP BiH was increased from
24% up to 31%, which is an increasing of app. 30%. For the same period, for
comparable electricity production to the 1990 level, CO2 emission was reduced
from 9.500.000 t/a (1990) to the current 6 500 000 t/a (A.Kazagic, 2012,
Documents of EMS EP BiH).
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Figure 1. Power generation in coal-based power plants EPBiH, 2001-2010
Figure 2. CO2 emissions from thermal power plants EP BiH in period 2001-2010
Increasing of energy generation in coal-based power plants EPBiH in last ten years,
Figure 1, have been accomponied by an increasing annual CO2 emissions as well,
Figure 2. However, it can be noted that gradient of increasing CO2 emissins is lower
compared to the gradient of increasing power production, which is result of the
performed modernizations. Consequently, the specific CO2 emission in that period
was reduced for almost 12%, Figure 3.
Figure 3. Specific CO2 emissions for power plants EP BiH in period 2001-2010
The major measures for improvement energy efficiency in coal-based power plants
EPBiH that have been implemented through the modernization campaigne in last
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ten years, can be summerised in increasing boiler efficiency by modernization of the
boiler design and replacing the combustion system, replacing LP and HP steam
turbine parts by a novel modern design, modernization of generator and
improvments of cooling towers. After last modernization performed on TPP Tuzla
Unit 6-225 MW (the modernised unit commissioned in January 2013), average
heat consumption rate of thermal power plants EP BiH reduced at 11 722 kJ/kWh
(net efficiency 30.71%). This is the highest average net efficiency of the thermal
power plants EPBiH so far.
Energy savings and emission of CO2 in EP BiH are strongly influenced by the
contribution of RES to the power generation. Current average value of Renewable
Index (as ratio of electricity generation from RES and the total electricity
generation) is 30%, with a variation during year as shown in Figure 4, caused by a
different monthly inflow of the water into the accumulations of hydro power plants
EP BiH. In the same time, Renewable Index also effects on CO2 emission,
considering complete power generation portfolio EP BiH. Thus, current EP BiH
net emission rate (specific CO2 emission of EP BiH) is 860 kg/MWh, Figure 5,
which is a value very close to the national net emission rate.
Figure 4. Renewable Index of EP BiH
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Figure 5. EPBiH Net CO2 rate
In recent years, energy efficiency in EPBiH distributive company was also improved
significantly, through decreasing distributive losses. Thus, by elimination forbiden
consumption, better organization and innovation of measurements and mettering,
as well as applying new technologies, distributive losses have been reduced to 9%,
that is the best result in the region of South East Europe, and comparable with
developed countries.
3.3. Energy Management System of EP BiH
Taking efforts to involve energy efficiency into all processes and activities in the
company, in 2010 EP BiH decided to introduce Energy Managment System
(EMS). Policy on Energy Efficieny was set out, and a structure of experts with clear
responsibilities was established to manage energy efficiency in the company. The
EMS structure was established taking into account the basic company organization,
its businesses, level of fuel and energy consumptions.
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Figure 6. Major scheme of Energy Managment System structure in EP BiH
As shown in Figure 6,  four level of authorities have been appointed: (i) Energy
Committee, responsible for the energy efficiency targets and plans, (ii) Manager for
energy efficiency, as major operational authority in the company responsible for all
energy efficiency activities, (iii) Energy managers for Power generation, Distribution,
and Supply, as main operational authorities in their sectors, and (iv) Teams for
Energy efficiency in Power generation, Distribution, and Supply, responsible for
implementation the measures. Major objectives of EMS of EP BiH are more
efficient energy consumption, reducing fossil fuel consumption, reducing GHG
emissions and contribution to the fight climate change, reducing the costs, as well as
involving all the employees to contribute to the energy savings. Today, through
EMS EPBiH, energy efficiency targets and plans are set,  the measures are defined,
promotional activities, energy audits, services towards consumers, educations and
trainings, and all other energy efficiency actions in the company are carried out.
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4. PROJECTIONS OF ENERGY EFFICIENCY AND
CO2EMISSIONS IN EP BIH FOR 2030 - RESULTS AND
DISCUSSION
Despite of the energy efficiency improvements achieved in the last years, EPBiH is
still far behind the most developed power utilities in Europe as energy efficiency is
concerned. This could be addressed to the older technologies which are still
involved in some installations within the power system EPBiH. Today, EPBiH is
facing with new chalanges; further energy efficiency improvements and CO2
reduction, mandatory for the company to keep and improve its position on the
market (competitevness) and to comply with the energy efficiency and climate
regulation, as well as low-carbon future. Considering the expected annual power
demand figure in EP BiH till 2030, as well as the planned development of the
generation portfolio which will include new 600 MW in hydropower, penetration
of 300 MW of power from wind energy, replacement the existing coal-based power
units by new CCS-ready and more efficient power units, it is projected a further
incerasing energy efficiency of the thermal power plants; from the present level of
30,7% up to 34.9% in 2020, and up to 40.2% in 2030, Figure 7. This scenario also
includes expansion cogeneration for the purpose of heating, both in TPP Kakanj
(new 200 MWt for long-distance distring heating of city of Zenica and new 400
MWt for long-distance distring heating of city of Sarajevo) as well as in TPP Tuzla
(new 70 MWt for long-distance distring heating of city of Zivinice).
Figure 7. Projections of net efficiency of power plants EPBiH in period 2012-2030.
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To improve CO2 emission further, co-firing coal with biomass is planned on all
power plants EPBiH. Projected use 7%w of biomass for average operation 3 000 h
per year, will reduce total CO2 emission of EPBiH for additional 4% [A.Kazagic,
2012]. Following up the planned energy efficiency and CO2 reduction measures,
projected reduction of specific CO2 emissions of the thermal power plants EPBiH
in period from 2012 till 2030 is shown in Figure 8.
Figure 8. Projections of specific CO2 emissions of EPBiH in period 2012-2030.
4. CONCLUSION
Energy efficiency is the central objective of European energy sector and a key factor
in achieving long-term energy and climate goals. To comply its business model with
EU energy efficiency targets and energy efficiency legislation, in 2010 EPBiH
introduced Energy Management System. In past ten years, energy efficiency in EP
BiH power utility is increased in 30% compared to the level in referent 1990 year.
For the same period, CO2 emission was reduced from 9 500 000 t/a (1990 level) to
the current 6 500 000 t/a. It is projected further incerasing energy efficiency of the
thermal power plants; from the present 30.7% up to 34.9% in 2020, and up to
40.2% in 2030, resulting in an energy efficiency increase of 67% compared to the
1990 level. It will be followed up by the consequent reduction of specific CO2
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emissions, supported by use of biomass in the coal-based power plants and further
RES penetration into the power system.
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